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(54) IMAGE PROCESSING METHOD AND IMAGE PROCESSING UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing method and an image processing unit by 
which a kind of inputted image information is 
discriminated with high accuracy and multilevel of the 
inputted image information is corrected automatically in 
a real time. 

SOLUTION: In an image processing unit such as digital 
copying machine executing a multilevel correction 
processing to inputted image information by reading an 
original image, a histogram preparation part 201 prepared 
a density histogram from the inputted image information, 
an image type discrimination part 203 discriminates a 
kind of the inputted image information based on a size of 
a value of an image density frequency sum within a 
designated range of a whiter side than an image density 
part with highest frequency among the ranges 
discriminated to be a substrate part of the original in the 
prepared density histogram and a range correction part 
207 corrects the multilevel of the inputted image 
information corresponding to the result of discrimination. 
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[if5}?«2i wM<Dm^^m^^xA:fj$titzm^m 
misA;^$tLfciiimf«>4^ib©at>^ hi/^ASr^t^ 
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n-om^^&m.tA^h. mw.Ati^titzmm^n(r>mm 

^tihmm%m^(nm^i:>'>ticx<ommA:h^titzm^ 

z(omm'^mcit.zxmsd.y^:h^nfzm^^m(D^^^ 

[w*^6i m^^mzx^m^(Dmm^mm^xm 
mm^xt)L. z(DAj3^ntzmmnmicMLm^(D 

mz^\^m^iE.^M^n^ioh<r>{z.i6\,^x. 
z.(D^\^Ltz\i'-^^iLm.i)^hmmY^fS.^Mzms.^:^ v 

wmf-}^^ivtz^A\^^V^yJ^(DW^i)^h. . HtlfEA 

i^oiij^iiSfiir/i-b. HufEA;^^tvitiiimf«»a^ 
?r*iJSiJL. 

r (orniE ^ ixfcs^ffi^ffl V ^THfliEA;'? ^ fitzmm^m 

[w*«8i mM^mcx'owMnm^^mM^xm 
m.mn^x^L.. :i(ox:h^ixtzmm.mmzwi\.m-^<D 



r nm^i^mzit cxmmnm ^titz&mm%:miEi.. 

#IISA;^$nfc®mf^*^e.S*t;^ hi/7A5r<^^i- 

ci^m'&^MzmmfH<Dmmmmmm^(7)m(o±^ 

i . mIfEA;':^*l/ciij^tffficoffiS5rW&J-rs®^a 

tzmmmm<omm^miEi-^f>^mmiE^^t. 
^Mrmi.tz~t^wm t i-5H«*aa$?«c 

Ift*«iol J[^?acosi^5rSg©o-CA;'3$tb7ta^ 

#iieA;'3$ttfciii^tfS7)^bJftSt;^ V^y m.^Y^j^-T 
^\^y. h^yJ^j^fS^^^t. 

mm^ML. hhi^cibm^^ixfzmmf^X'^^^ib. 
tzmiSLmm^:sc^mmA-^nmmA-^mi-ri>mmmm 
fzmmmm(Df^m^^iEiri>f^mmjE^^ t . 

H^tf A;^) L. r<DA;^)$nyhiii^it«(c*tLBlf^ 
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:^-r2) Joiz-'T. 

Hf)IEA;^;^tLfc®^tf«d-p5JiSt^ hi5^7A^f^^i- 

At]^ititzmmmm(Dmm^mm-r?>miBimmm%n^^ 
t. 

^(Dmmmmm%'i^m(omwr^m^itcxmsiAti^ti 
tzmi&mm<Dmm^mjEi- ^ ps^mie^s t . 

[ft*:jsi2] mwi^mzj:y)mm<Dmm^mwi^x 
mmi^m^T^tiL. :i<DA:f:^tifzmm^nnicM\^m^ 

t>-i-^h(7)icio\/^X. 

mmAtj^ntzmmmm-ht&mi^^h'^yj^^i¥i=&-r 

-(r>\i:^ hi^yd>^^fi^^^X\ffii.^fhtz^my^:^ VVy 

M,<DmmA^h. mmAtj^intzmmt^(Dmm^pm-r 

m-g-t5-ii:{c J; 19 rnifSA;^ ^ixfcB^tf ^ca^^ftiiil 
r 3 »a^as*iJSiJ¥S<o*iJSij^m(;if£; i^ThmIEA 

;^ $ ntzmmMm<r>^m ^miE-r^mm^iE^Wi t . 
^M.m\^tz^t^w<^t-ri> m^>im.mWo 
[»*jsi3i mm.^m.{^i:^wM<r>m^^mwL^x 
a^w»^A;^)L, :L(oxti^Mzm^'^mcn\.^-& 

ti-t^hnKioX/^X. 

mmxt!^i\.tzmm^mf)-hmm.yi^ v^yj^^^f^-t 

rtot^ h^^7A<tfi)c#©-ef^fiK^nfcjgSt;=<> 

ISt^ h^7Af^J5g#ST'<^^^nfcSSt^ hi/7A 

tulEt;^ hi/^Af^^^ST'f^fijc^ttfcitftt;^ hify 
A(7)l#S5:d-P>, ffllBAyj^ixfcB^ffi^roaSSrWJ-r 
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z. (omm^miE^mx'miE ^ titzmmm^m^ mftEA 

■hx-mmm:^-m\'^mm^m^x h^ic&mcohhA^ 
\:^ifym-^$iitzmm(>^<r>m^M&mmfa<Dm.<D±^ $ ic 
x'o. mmAti^titzmm^m(Dmm^mi\i-^mikm 

tzmmmm(omm^miEi-i>f^mmiE^&t. 
[W*3ii5i wMnmm^m^^xT^ti^titzmi^ 

z nmmif^^^xmf^sL ^ ixtzmmm.un^±.ff>m^^ 

m-is.MxM-r 2) w.^^^ t , 

r (o^iSL^mixmiMi. ^ titzmm^mi^i^±<Dm^m^^ 

mmAti^iitzmiMimmt^h^m^^ v^^M.^y^m.-t 

A(7)i|t®75^e,, HulSA;^$tt^ciii^ftSKioa«S:^JSiJi- 
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ti ^ Mzmm.mm.(r>vm ^Mje-t 5 PiPffiiE^® t . 

[00 0 1] 

:Mc<t •3lF,ttroiii^^aSio-c®^«^^A;^L. 
A;^$tv;^ci®^tf^fc*fL|igPMI/.e<t\ 0fSroS^*!i 

[ 0 0 0 2 J 

^^mcx-^xm.^i)^hmMhn. ft^^Mt^ixtzm 
m^mt.. ^mt^ti. smizr^^xmn^n,. u— r 

^^■Ticx^xm^htifz mm^micmm <r> rmn^ 

mm-r^mmmmmmA^mm^nxi-^^ 
[0 0 0 3] ftia, zcDm&s^mmmtLx. xti^n 

m {?^ti^fhfzm^mm.(omm) ^wsul, ^<d#ijsij^ 
fticfc;; \^xxti^ntzmm^n(omm%:^iE-r^ijm- 

[00 04] 

ft-rs/^.^Tit'. —w<D'f—9X'(o^x-^mt^'^A.tji 

[0 0 0 5] #{C. 1112 3 (a) (C^-Ti 5 

^ J:W 2 ^fif03t^^, ^n<t'9^>Sv^& 
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;^T-*)5o 112 3 (a) JCjol^T. P Hi3J:^® 

[0 0 0 6] L/)^L. 9/iil^(c>Ff LTI4p^< 

TL^ 9^-&^5SLI^L(^*l:TV^fco fct^li. 1112 3 

-ir LTtii;'jLfc^-&. ID 2 3 (b) \cm-r X 0 ^£thtl 

(a) <DmmD\:itoif?)Tm^-i^Bf)mm^ti-rizmx. 

[0 0 0 71 T% A;'3$tLfciii^tff#© 

[0008] 

[0 0 0 9] *fc, *^PJco®^^S*-&(i. IF.fgro® 

9. mjfEA;f3^ti/c®^it«oa«$r49JSiJb. ::o«S'J 
[0 0 1 01 ^fc, *^B^ro®fl^Mfa:*-i£i4s J^^w® 

n^£oi,<Dizio\,^x. mmA:h^titzmmmmA^hms. 

x—mm&i>^m^'m^mm^x *) hii\c&michi>^m 
miicML.. hhA^ctbrn^^titz^mp^xm^^ib. r 

[0 0 1 ll *:^B^ro®^^a*&(4, WM^m. 

lcJ;'?l^,^w®^^K^oT®flatfffi€rA;'3L. rroA 



A;'3$ix^c®^ffa;5^P>jeigt>^ hi/7A?rf'^figL, 

loo 1 21 Sfc, *^P^ro®^*n.g;^S{4^ ]!^^<D® 
tftc^ t^o^c*3^^T. BfFfSA;'3$n)t®M»#7l^t^SS 

m^M(oTm^^(oj^^ t . ^(OTmn^j^ff^mmfHxm 

UHftfEA;^)^ixfc®^tf^(Dffi®^ft«^e<)(cWSiJL. r 

[0 0 131 Sit, *^PjW®^*aa*-ffi{4. ttSt^S 
(ci '9J[^?i«®fia^K5foT®^tf«^A;'3L, rwA 

m^mm.^mt)^mc^^\^ti-r^hmzi6\,^x. mm 
xti^Mzmmmm^hm&y^^vvyd^^^fSix.. r 

(D'^fS.L.fzm^^^^h^y J^coWm^h. m^Ktl^n 

mtt-h. mmKt>^Mzmm.mm(r>mm^m\\^. 
xf)^ntzmmMmi<r>^m%:^iE-fi>:Lt%:W&.t-r 

[0 0 141 Sfc. *^B^o®fla«ia;&?£tt, WM<om 
tT^CCi troicJoV^T, HMlEA;^$nitH#««d^P>jgS 

7.h^yj>.(Oi^-^mmm^m^^x. mmmiE^fftii 
otzi^nmmm^ntai^. mmi^^^titzm^iz^hi/ 
7M.(DwmA^h. mw.A:f3^titzmmnn<nmm^m'i 

i^x-m±<Dm^^i^'^mi&}^mm.tA-ib. mmAti^n 
tzmmmm<Dmm^mn ztihmmmM(Dm-tt> 

r«^SiE^ixfcS^fit^fflt^THulEA;'7^tLfc®^ 
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[0 0 15] t.tz. >^^m<Dmmfi!^m^mt. m^^m 

^s^ffli^T. ^mmiE%:n^£otzif)(o&mm.^Mm 

Atl ^tifzmmtm(omm^'m'ii-?> tthic. mmr^ 
figLfcjgst;^ h^^AicjoVNT. mmmmtori^^^ 

^^mm.tt-h. mm?<ti^ntzmmmo:>mm^m\ 
[0 0 16] */-c. *^e^ro®^*aaiiM{±, j^^o® 

ff^ep tofctjv^-c. *lfEA;':$tL7tiB««^75^?>ziS 
[0 0 17] Sfc, J^^oiU 

[0 0 18] *fc. *^?^rojii«*ttSISBii. 

\cx.'owM<r>m^^mM':>xmm.'^m.^xti\.. rcoA 



^^ixfcjiSt;^ h:J^7A(ctJV^T. Htrtei^^wTSfiSB 

s^iiSfitt*^?>. mmAtt^MzWikmnffimm^n 

sij^sdfS \:,xmuKti^ihfzmm^^<r>^m^miE.ir 

[0 0 191 sfc. *:^e^ro®^*aasieii. tt^^g 
let '9J!^^o®^^Bi®toTM^t»^*A;^L, ::(7)A 

t}^itfzmm^mcnL.m-&(r>KM^n-^£^tzm. t(r> 

mM^m^\ii:h^m^i:.'0\htsir^h(n>\z^\,^x. MiE 
A;^»^^xyt®^tf«;J^p5^8St^ V^^J^^V^S&-t=byi 

fi^.^Mzm&^^hi^yJ^(DWm-h. mUX:h^k\^fz 

®^tf ««ffi«^*jsij-r5^ 1 (Dmrnmrnnm^^t. 

S'J^S t . r ti big 1 *3 J; 1>'B 2 (Oiij^a^*fJSi]#©(0 

(dw, 3 (n>m'».mmm^\^^(r>-m\mm^\^^>- cthuisa;^ 

[0 0 2 0] -^fz. *^0^(D®^*aasigis. 
fci !?®fio®^5rK^o-c®«ltf«^A;^L. rcDA 

A;^$ttfc®mS^;!)-p>i8Sl:^ hi5^7A^f^fi£-r5t 
fig^tifcig^t;^ ^^/7A^ci8^^T. 
:i CO f - {4^1^ ttj T-ei ta ^ ix t'- {is^ii^ e> #1 
(Of-i?f4E<O^S$rfflV^T, nwrn^^f^taofziiXD 

i^i^^^X'rff^^titzmmi::^hVyM.(Dwm^^. m 
mAt)^tifzmiikmm(Dmm^m'i-r^m i <^®^as 

<!:. ^WT*Sl5^^o®iai*gT-*;k:(^i«S^i$o®^jSa 

ffitA^t. msiAti$ixfzmmm<omm^m'i^^m 

2(D®^a«WJ¥g:t, ~ttib^l*5j;U«^2<75®^ 

nfc®^tf ^roas^ftiSi^fl^icipjsiji-sm 3 (D®^a« 
mi\^^ r ro^ 3 o®^a^*fjsij#^<D*ijsij^mic 

::(DmmmmiE^^xmiE^Mzmmm^m\'^xw! 



[0 0 2 1] t.tz. T^^mmcom^fn^mmmn. !WM(Dm 

fig^tLfcJgSt;^ h^^Al-fcv^T. Mf5iSffl<OTJfe?35 
[0 0 2 2] ^hK^ ^^B^OTS^^aaiilSli. I^^W 

Y^fSL^ntLWk&\^:^hVyM^i6\,^X. 

Hfif5A;^i^nfca^tf «(oa^^*ijs'j-f 5^ 1 w®^a 

[0 0 2 3] *^PJlcj;tt(f. A;'3^tLyt®^tf«;!)^"b 
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Kt^^ix.fzmm^m.nmm^wmmzM'mx.x . a 

[0 0 2 4] ^fc. *M?qicJ:ix«. Aj^i^tiitlii^W 
«:<i^ib^St>^ hi/7A^f^figL. rtof^figb/cig^t 

T.v'fyj^nwm^^. ±tsA;^i^tLfca^ttffiroa« 

■arjci J; •? ±fEA;^$n/hffi^1f «oa«^ft||-&<jicWJ 
L, r(DWJ^*l-iCi:T±fEA;^$nfc®«tf^<73Pg 
li^MlE-f-Sr t(cj;i9, A;^$4xitH^tt«roa«il: 
ii^l^ffiStcfijsijLT. A;'3^tL7t®»tS«(Dmp^y 

[0 0 2 5] 

xmrn^^mi^xmrn-r^o 
[0 0 2 6] mut. *3ifficoji5ffii-#5®^*aase 

^i^^Vs :fv:y^(D3m.m=k^i-^m'km<Dm^mx 

hi). 

[0 0 2 7] m l^cfc^^-c, 1 0 cxms^i^x. z(Dm 
s*<!^i oi^(c(±. At]^mioxtf^m^^^ti.x(D7- 

[0 0 2 8] mS^i^ 1 0 <0±E{C(±, mj^M^^ t L 
T wi^ffi D 7j5gj« ^ ix 6 ;<f 7 ^ /i^ t ^'i S ll|g«B-& 
1 2^5iS:(t^nTV^?)„ ^fc. Sie*<*:i 0O±S(C 

-So r (DAD F 7(4, J^^g^e-^ 1 2_h(wS?J-LT^Mpr 

2±i^!&m^-^^jwMi^K.ti.xi,mm-t 

So 

[0 0 2 9] AD F 7 14, l^laDAS-fe K ^tt^i^^ h 

-7 14, miii^fitzWMD^mmi-?>mm^-y l 
5, /^ffiD<D5fei^SrSfi:-r5T7f ^V^n-7^1 

tcmm^^^ hi 8 $r(i;trt/^-5o ^ LT, Ufa hH' 8 
TJ^,fg«B-^i 2±(Dgf^{i:B'-ttSj|l^tt5o 

[0 0 3 0] ADF 7{c:*3VT, aeill'</l' h 1 8 ^^A/ 
n — 72 O, 1, ■7y yy<2 2, iaj: 



h 1 8icj:'owMnm-^i 2±(Dm-^i^mi^vkhtt^o 
[0 0 3 1 1 mm^^i^i 0fH{cs.m$titc^^^-r%4 

i^^roS7fe7V7"2 5 jo<J;t/^i(0 5;7— 2 

mm-^i 2(oT^icmm^titzmi<o^-!- v •y~:^2 7iz 

[0 0 3 2] J^ffiicg-^ 1 2 (OT*l-(i. ilfaicg-^ 1 

2 1 ^mz^Wi^mfim 2<d^\^) ^'^28 ti^w^rn. ^ ti 

Tl^So ||2W=¥-r y ■^v'2 8lC(i, ^1CD57— 2 6 
(c J: ►J SI* $nfcil|gDA^f>coSW3t$r)iltcS«-rsll 
2ioJ:0«^3cos: 7— 3 0, 3 1 ;45^^^^i^i::ft(c:5^M^t 
P>i^T^^S» :l|2CO:3r-V y -j'v'2 8{S, ^ICOdf-^ry-^ 

v'2 T^IEibi-^il&M^-^/uh/it'lcif^. mi<D^^ 
y 5/v=2 7iC*fLTi¥»b^tt?)ti:t(C. Iliw=^r-vy 
5'v^(C^LTl/2rojiST'J!^^ica^l 2(C«ioT¥ 

[0 0 3 3] WMW.m.-^ 1 2 C0T;fy(i(4, ^ 2 ro^-t y 
v=2 8±«^3C^S: 7— 3 1 75^broSW?tSr«^-r5 
^^uvX32i:< ^«UVX3 2(Cj;'9**$n:tS 

Dfl^C0 7-^'>'-irVf-3 4 <t>4>ia^$nTi/^-5o ^^L'V 
X3 2I±, ^3(D5:7-3 1 (Ci "JSiSt^ttfCTtiT^TtW 

^■^tfSF*5fc, ^^i!)^l«<sr:/^LT^t^)^H6^cga^s:^^^, 
[0 0 3 4] 7"y viS'gpeii. mmm^^t l 

Tou— tfS7tiSS4 0Sr{ixTV>2,„ u-ifS7tiia 
4 OJl. TtMi: LTWij^^fliu-1f^S^4 1 

ifl§ffi^4 1 /5-P>aiW^ixfcu— !f?t^3iii^6<)(c 
ffilSl-rS^S^Wt LTW^^Ky 7-3 6 TKy 

7-3 6^'#ai-r'50f^W|El^icT-[E]te^li!l^S 
^fi^-;? t LTO*?y =;'>^— ^ 3 7 i:. 7}fy=rv5 
7-3 e^^^WU— !^'^^{SfS]tT^KB-#-Sig3t(*:K7 
A4 4'v^<3t^^4 2 iSr'dx.TV^-S, r(73J:9^<f1S 
^(OU— b-'S^i^S4 Ofi. Sl«*f*:i Orom^L/^i/^ 
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[0 0 3 5] ^mt^i^—f^m^4 114. ^:3fY-^gi54 

y^lg^t^C^tt^/iftCiSCT^V • 

2 LXm^t^ K7 A 4 4 '^r^ft htl. m^i^ K7 A 
4 4 <7)Jlffi±$r®3t*S-r S r ir (C i •? , m^f^ K7 A 
4 4roJlga±(c»««^^^figt-5„ 
[0 0 3 6] $fc. ^yViJ'Speil, ^**^10(7)Ji 

K7A4 4$:Wb. gS3t:<$:K7A4 4<D^ffil4. U— 

14. M3t(*:K7A4 4roJ^a^Blf^cDfl:it{C^®$*-5 
^«ffi^«^4 5. ^7t#:K7A4 4±(CffM$H/c^ 

p^m^i^h'yM.4 4i)^h^m^'^?>tzib(Dmmm^m 
^47. m^t^h'yM~4 4±icm!S.^ixtzhi—mim 

«P(c^^$-ti:5te^ffl««^4 8, ^7tft:K7A4 4 
<OJlffid^?>ffliKPSrfiJ^-r5iiM/R4 9. ^5feft:K7A 

4 4(omm\z.nm\.tz h-}—^mmri,mm'mm.5 o . 
ionxy-. <S3fe«:K7A4 4(ojiB^i^mi--5i^ffi;^5 1 

[00 3 7] 1 0 rtcoT^flSSCfi. -^rtL^-ixSa 

075^?>?lttiL^«6/cC±^?^*Et;*-fe5/ h 5 2. q=>S 
mW^ti-^-y h 5 3 . T©?^St;<7-fe h 5 4 ;4S2^^^CflS« 

^^SfcieK^ m^m.i]^ -y h 5 2 ~ 5 4 t^gtrttf-^ 

•y h 5 2 ~ 5 4 ro{|i]:fy(CI4::*C^ffl:7 ^' 5 5 ^5gatt ^ 

XofflMP. fcirx-ji. A4f--rX<7)ffl^P/i5J^3 0 0 
0tfelRSrt$tLTV^-5o i^tz. iz^my -(-^5 5(D±:^ 
(c(4. #M L M"t' 5 6 ^^;Jafc|&*S:*-fe K 5 7 ;55ii 

[0 0 3 8] mU^f^l 0(^(^(4. ^^m:i}±y h5 2 
~5 4*Jj:U5:ic^S7-<— ^5 5 75»e>iS7t^ K7A4 4 
i:|E¥^-r-v>-Y 4 8 ircoPBldfiaLfcis^SiJSriio-C 
jit/5SBi^8S5 8;45ffM^ix. r O^j^gg 5 8 (D^i^iffid 
J4. ^«7 V7"6 0 a ^r'fr-r^^^Sge 0/!iSiS:(t53tt 
Tl^^So ^*SIS6 OtC*)-[filLfcSie*{*:i 0ro{iia(>l 
»4#tiJP6 l;i5j|^fig$tL. rcD#NmP6 Ucf4->->'^^>'i' 
h U'-r07w' = -;/->'-y 1 5 Oim^^tlX\^^^o 
[00 3 9] ±^^m.:>3± -y h52. ^^f^fl&:f3± y h 

5 3 , TS^^^ir 5/ h 5 4 , y h 5 7 Oifi^ 

2~5 4, 5 7$)5V^(4:^^1:>'^'— ^5 5/4^bffl«P 

5: itsc-fo^aj-f-t'-y^r >y7°D— 7 6 3t)^^ti^'nn 

— 76 3(CJ: "J^tB^ixfcfflJKPSrffieillB&S S^iiLT 



(0 0 4 01 «Biii8§5 8{c:fcV>T. jS3t^K7A4 4CD 

[0 0 4 1] t°5'^'r s/7°n-^ 6 3(CJ;9, m^m::tJ 
-)r2/h52~5 4, 5 7fcSVMi:*:^S7-f — 5/4^ 

[0 0 4 2] te^^fi5(-*3l/^-C, iS^t^ K7A4 4 JilCJf^ 

tzm^pii. mmm^m^4 7}oXij^mm!^4 g^f^^ 

lcJ;i9^3t^K7A4 4ra;iE75-bii]8S^tt, «eillSS5 

2 i7)-ifpsriti*-r 2)«5^'</u h 6 7 i.xmmmm e 

LT7-f — yv^-^ 1 5 0±---S^t±l$^XSo 
[0 04 31 ttSil^l^ 5 8 roT*(-ttv 6 0 ?:a 

ilL/dffl^PSrSteLTSt/^-:^;^ ht3-7*f6 5--ill 
SiillPIBielg? O;05^(tf>n-Cl/^.5c gtbPlffiiie? 
Ofi, ffl*ttP§r-NF6<)(cft«1-S— Bt^aiFB? 1 ffiB 
iilSSS 8 75^b:5^|lSL. ^*$^®6 O^iiigUfcffl^PSr 

Sfi5 7 i(c*a$tifcffl»p^i^-ro^ffi-rt° 5/^7-5/ 
7°n-^7 3i:. ^iii^ritimmp^mm^7 4^mi^ 

^l;tTV^6o ^ill^5 8 i:SteSS7 2 irW^H^gP 

ffl^P5r#tBP 6 lfcS^^li5te8S7 2(C31^6<) 

[0 0 4 41 m^m^^n^j^om-^. -^mmme o^m 

ilLfcfflMPtt. S5>(ty- h 7 6(CJ; >3Ste8S7 2(C 

m^ntz'^. f5/i?Ty7"n-7 7 3t3j:t/«&^a-7 
M75(CJ;t?, asi||gg7 4^iiLTUv^x KD-y^6 
5-.j^P>nSo ^LT, fflffiPliUv';^ hD-7>[t6 5 

5 8. ^*^IB6 OtJiO^^^ci-^ 6 9^:^^bT7^■ 
[0 0 4 51 ^^--sz-v-v 1 5 oi±, 
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<DT-fcS„ ;^x->^yu-r5fflffiP2J5itjc. m^n&it>> 

1 5 2tm^^Mz—u^^(ommp^^x.. 

[0 0 4 61 ■?:<0^. ;</'f hv>— 1 5 1 zJSTzJ^ ^ 7.7- 
-7°/'Hh2si)^5i^t3ofcffl«tPJi. *co— SB^ffiX-^^T^ 
2/->-^#mD-^ 1 5 5{CT7-f ^is/i^-^-^ttl h W 1 
5 4{cWm$n-5o ^^-^ y v--y#a} h U-f 1 5 4<DT 
#tii$tL5ffl^Pro^^(CJ;t9fo.5mS*i6 

sfc. #m$ti-5ffl«p^s^-r?);</'r y^<-\ 5 1 

li. 7 = -y^NtU h u-Y 1 5 4±ic«o7tiE(;i;^7" 
- Jh «6 $ Hfcffl ^ P (d S ^ V ^ J; 9 $ n&M. 

[0 0 4 7] ^fc. y^^-=^:y>^-^S^tti h L-^ 1 5 4 fl. 

[00491 Ili2ti. Ell Lfc^v^^yu^^^coffl; 
^ftiJiSJgpg OrtOp^-rvCPUQ 1 ;=^.^-y-:h$I5 4(7) 

;=^=^^-:^-c pu 1 0 0 :/y >'^g|5 6(Oy^y >':57C p 

U 1 1 OC030COC PU (ir>' h^/i- • ^oir-zv^v-^ 

[0050] ;^-r>'CPU91(i, v^y V^C PU 1 1 
0 <!r*^RAM9 5 LT25^:^[^iim^fT/ce 3 {^cDT* 

foD. ^-r>'CPU9 i(it(i{^jg^^:rf L. >^y>^c 

PU 1 1 Ofit^flg^T^ — ^^S-il-Tct 5(C/^oTV>6o 

^^yv^^cpui lot^^^-v-^cpuio ofii/y r 
/^a{t$r^T?i^/^. v^y v-^^^C PU l l OittbitJg^^/c 
>^=^^-:^-C PU 1 0 0(it^^>^7'-^;^S:ig-rJ: 9 

[0 0 5 1 1 ^ft^>-t^/l-8 0 (i. #aSf{t^- 8 1 . ?S 

U83S:WL. 7<^^CPU9 KC^^^nrv^^o 

[0 0 5 2] ^fflffl]§|5 9 0(^. ;<^VCPU9 1. RO 
M92. RAM93. NVRAM94. *^rRAM9 
5. B^^Sa^g 6. -<-v^y ^y $fj^?35 9 7. 
;^^y98. ^y hn-^ 9 9. ijoj;^^. :/y 

>^yir^^ KROM 12 1 (CJ:oT«J5g$ttTl^'5o 
[0053] ^-<>'CPU91(i. ^*6^/c^ffll3^Hl6 
t><7)T*fe^o ROM9 2(j:. Um^"^ ^ "7 2>.fi:}£t^W^ 
^nrv^^o RAM9 3li. -^6^{C7=^-^5:ISft-r6 



(10) 
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[0 0 5 4] NVRAM >^-i^T ^ "fe^p* ^ 

yrnonvolatile RAM) 9 4 l±. y<i:/'T 

[0 0 5 5] *^RAM9 5(i. > >C P U 9 1 i: 7° 

yv'^s'cpui lot cdPb1t\ 3^*Ifi]a^t^^T''^ ^» 7t«» 

[0 0 5 6] ^—i^^^])MWli^9 7(1. ^— v=j<^y 
9 8lc>FtLTiB^tf»^^iatgLfc'9. SSttJ Lit "3 i"^ 

(DT-fc^o -?-v?>^y 9 811. ^a»'<-i^:»<^M«tf 

^5rfEltT-#.5ffii^^WL, ^ ^ -^-SiS 4 75^ b Oill^it 

[0057] 7°yv^7;j-V hROMl 2 1 (C(l, 7°y 

•So 7°y ^^^J'^ V hn — 7 9 9(1. y-^-zU^iVf^ 
-^/j:t'co^a51«^l 2 2;J>b(^7°y V hx-^^^r. 

(C^SC/tftf^^T-T^y >^y:i-l^VKOM\ 2 UClEtt 
$^ri/^.57:ti^ hx-^$rffli/^T®ftx-i5'(CJg^i- 

[0 0 5 8] ;^:3r-^-^-SP4 (1. ^ftCWffilJ® ?rH] S ^ ^-V 
-:^CPU10 0, $iJ^7°Di/7A/ii:*;iS|Et:^nTV^S 
ROMIOI. X — ^lESffltORAMl 0 2. ^-Y^-fe 

2 5fc<tt>*5 7-2 6, 2 7, 2 Stiif^^m-f^^^ 
^-■^(D^U^rn'M-t^Tk^"^-^ K^'f^M 0 4. 
J;t/, S^ffiiEgBl 0 5/iir'{Cj;oTlf^$ttTl^?), 
[0 0 5 9] M^liiElflS 1 0 5(1. ^'f V-tr>-if3 4 
e> <OT D i/ft -^^ X ^ /Hf -^ic^^-r 6 A/ D 
iHlSg. 7'l'>-tr:/-th3 4<0(ibo§:. fc-SV^l. J^fflW 
t&S'^fk'^c iflcSHi- 5 7 ^ v-lr ^'■y- 3 4 t-hnmMt 

- B-iEit-r 5 7 -r >- ^ ^ y i:' e> flifig ^ tLT V ^ s o 

[0 0 6 0] 7°yi^^gP6(l. ^{*:OSiJ^^Hl57°y > 
^CPUl 10. SfJ^7'D^7A/ii:*;5Sfeit$nTU>5 
ROMl 1 1. X— ^lE^ffiWRAMl 1 2. 
-■ !f^^^4 1 ^Igti-rsu— f-'Ky-T^^l 1 3. u- 

■y-'si5ts^g4 ocoiKy rj'v-^— ^ 3 i ^mm-t^yf-^) =f 
v^-^ K7-r^<i 1 4. ^m^5 8(cj;5fflttp«as 

iS^ffl^-rS«5i^®J®Sl51 1 5. ^Sffl^ttS4 5. ^ 
^^4 6, fe¥fflSfa^4 8^^fflV^T««. 
5:^T'i^7"^-fe;;«.^©J^^-r•57°D•fe;^^lJfflla5 1 1 6. S 
«S^B6 0^©Jt»-r6^»»JffllSl51 1 7. ;d-7° 
v-g :^^Mm-f-^:^yi^3 >'Mm^l 1 8;it'(c:J;oT 



[0 06 1] /itj. iii»*asSP9 6. i?p<^y 9 

8. T'y V^=i>- h n — 7 9 9. iH^^ffiiElfB 1 0 5 . u 
—if K7'f ^< 1 1 3(1. iffi^x — ^J'^^;;^ 1 2 OdioT 

[0 0 6 2] ®^ftiagC9 6(1. ^fe(C>^:^r-v:^g^5 4T'^ 

fci:;^(i. HSId^-TJ; uV v'MEIhISS 9 6 1 . 

HiKacSlEJgS 9 6 2. l£±/ffi/J^|5ISS 9 6 3. PgHiaS 
[H1SS9 6 4. iS'-r :5>-^m^^*lfC9 6 5. fcit/. ^ 
n-y^'^^gi59 6 eiCiOlt^^ixrt/^-So 
[0 0 6 3] L->v>«iE[HlgS9 6 1 11. f¥L<(imii!1- 

•r^So jii«eic#lElSS 9 6 2 (1. u>-v'MiElE]SS9 6 lA- 
9, Kl^/ffi/MaSS 9 6 3(1. mK^W^^9 6 2i^h 
ntiO. PglSMSIlHlSg 9 6 4(1. te:*c/^/MeI8g 9 6 3 

[0 0 6 4] iS'-r s v^m-^«:tgi59 6 5(1. ^ 

5: Vi/ft-^i^^^L. ^Vv'MiElHl5&9 6 1. 

iHlSgg 6 2. te::*c/«|/J^[HlSS 9 6 3. *Jj;l>'. pg^^asi 

|HI8§9 6 4— ttl-t'ix^'f 5 V^M^^ftj^-rs, 

[0 0 6 5] ^D .yi?^^g|59 6 6(1. ^Wi^n-yj^^f 
^^^^tL. U>-v^«iE[HlS§9 6 1 . iiiaefe»(ElSS 9 6 

2. fe;K:/i^/Me]SS 9 6 3 . pgp^kaiHlSS 9 6 4 . :}oJ; 
U«. ^-r 5 Vj/ffi^%^^9 6 5'-^:ix^'ix^-f 5 ViT 

[0 0 6 6] 1114(1. uve^ffiiE[H]3g9 6 ICDlf^^p 

(1. :^^-r-mAi)>hWi^^ix^mm^m^hWiS.\^y^ 

N^7A^f^^£i-5 t;^ h^^7Ai^fi)4^Si: LT»t ^ 
hi/7i>.^^fiic^2 0 1. if-'^iiLW^iii^^tLXCoyi' 
-^ffie<ttt)SP2 0 2. lii^a^WSiJ^St LTCDM^ 

a«WJgP2 0 3. mm\mm^^t Lr^stpjit^tti 

2 0 4 . y -fe- ?/ h WSSP 2 0 5. SMttlE^Sir L 
-COSfpfiffijEas 2 0 6 . tJiO^. ^mmiE^^tLx 
<7)U>'v=ffliEa5 2 0 7 7!i^f>m)*^nrv^5„ 

[0 0 6 7] ^-^{48^^1152 0 2(1. t;<.^^^7i^ 
^^^^£§152 0 lTM^^^tl/c^g«t;^ h^7M.(D2mm<0 

^'-^^m^^iii-ri>h(DX\ e f-i!'{ie^tti)^2 0 

8t3J;^J5||t'■-^{^e^ttiiSP2 0 9(C J;o-Clf^$tvT 

[0 0 6 8] Sfc:°-^'fi!:«^l±i952 0 8(1. t^hi/7 
A{tfi)cSi5 2 0 IT'f^^K^nfcSSt^ hi/7Ai4^ibef 
-iJ'roficai^^tttJL. lit°-^'{4B^^ttJ^2 0 9(1. t 
^ hi/7Af^^a52 0 1 T-f^fi)c^nfcS*t;=^ h^7A 

[0 0 6 9] iii^aS^I^JSiJ^ 2 0 3 (1. A;'3 ^ttfcMfig 

mmAiX'^mmx'h^A^^Mmmx'h^f)^^mm-r?>ii 
(Dx\ &i^m^^2 1 0. x^m&^iM%2 1 1. 



[0 0 7 0] eiti«^SB2 1 Oli, hi^^J^rFfS.^ 
[ 0 0 7 1 1 :SC#:«S^^J^Se 2 1 1 li, t^h^^Af^ 

^352 0 1 TM'^fig^nfciiSt;^ K^^^At, fit"-^ 

t°- {55[«:^ajgl5 2 0 9 T-^ m $ iXTt H t°- ^ fiSm ^ 
[0 0 7 2] eT«6*IJS^fi52 1 2(i, fc;^ hi/7Aftfig 

SB2 0 iT-f^^ft$tLfc28St;^ h^^At, ee-^'fi 

[0 0 7 3] lij^«®WJSP2 1 311, ei|iSWSIfi5 2 1 

oww^fe^. x^m^n^%2 1 KD^ij^^m. tjj; 
^tf«roa« m^(omm) ^wsui-So 

[00 7 4] SJifilSLttia5 2 0 4 (i, Hy^h Af^j$ 

[00 7 5] V±'y hW^lfB 2 0 5 fi, iSC^^aW^Sll 
2 1 1 »!i=fj:£:^$mi: t°-^{4B^(±ia5 2 0 2 T-^tJB^tt 

n-^^ixfzm-^dizP^ hi/yM.iflii.^2 0 I ^ V ± -y h 

[00 7 6] mmmmiEu 2 o e m^mmmm 2 

0 3;J^lbro^JSiJ^«(cS'^V>T, mmmW0i^2 0 4A^ 

(b(Dmmi^^mjE-r^h(Dx\ ^mi&misi^2 1 4. s 
mimtmmm^2 15, toxxj^. mn'&nu%2 1 e 

[00 7 7] &m^mi3i^ 2 1 4 (4. mmmmmm 2 
^2 0 4X'Wiii^Mz&i6xv^m(ommm<D^tit'tnc 

[00 7 8] Siiffi^fkfi^J'iSSP 2 1 5 S*flSilSl 

m-r^. mn:&wm2 1 6«, sM^ftfisiJi^sc 2 

[0 0 7 9] U V v?MiEa5 2 0 7 ti. SVfBffiiE^ 2 0 
10 0 8 01 ^^(7:>Mi^^^j:\B}^mf^mic-D\.-X 
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[0 0 8 1 1 UlSti. e t'-^fi:g:^tUgB2 0 8. :fDj: 

a^. eitg*jssc2 1 oo^fr6«]/^[EiK«/^g^j^*-r*>(^ 

T'fcSo e t''-^ffi^^tiia52 0 8fi. -feU^^2 2 
1. :7y >>.:/>'n5/:/[El8S2 2 2. ^XXJ^. 

h^7Af^/S:SP2 0 iT'f^^S^nfc^St;^ h^7^H 
F;&5-^u>7^ 2 2 KcAj'j^ix. 6 t^-^-f ^^-y^/Ht 
-§-f^^lH]SS2 2 arMt^^n^se-^^-t^-^^/Ht-^ 
(:iJ:oT-fe:u^^ 2 2 1 Tir h^tiT. :7!Jy:/y^ 
n:y:/[H]Sg2 2 2tC»iA^iX^r<b(^J:*9. 

«m-§-M F ai;^? -r ^ ct 9 ic o T I ^ ^ o 
[0 0 8 2] eifi^j^sp 2 1 0 fi. mnm^ 2 3 i . c 

RioJlt^C L-r^^-:^>'Wt-^f^^i!c[H]SS2 3 2. irU^:^ 
2 3 3, 2 3 4. y -/^[hIK2 3 5, 2 3 

6. ^^xy^. K[HlSS2 3 7;^-e►«^$^^TV^T. A 

¥ tt^h&^^n'&i^. -^o^^J^IS^it^MFH^ttl:/? 

[0 0 8 3 J Elefi, m^'—^itm^\^n2 0 9C0B,^^ 

209(i. -iru>:7^241, 242, 243, :7y:y^ 
rzci ^y:/[p]^2 4 4, 2 4 5. ^Ht'-^^^^^^-y/Ht 
^i^jSlHlSS 2 4 6 , 2 4 7. «@[HlS§2 4 8. :JoJ:I>\ 
;<f-TlHlS§2 4 9;6-^1gi^Sc^ixTi/NT, A;^;^ix^SSt 
>^ AHF;;»^^||t:''— ^{itam-^-MF BSrai;'3-r'5 

[0 0 8 41 [I7(i. ^^«**»J^^2 1-1. :foJ:D^. 
Mtea«WJ^2 1 3(7)J,|$:6^/^lpIffSffi^M^^f 
T'fc^o :i^^®S*JJ:^gIl 2 1 1 (i. ir 2 5 1 , 2 

5 2, 2 5 3/*P@[HlK2 5 4, 2 5 5. y^J^y:t'7u 
:y7'[Hl^2 5 6, 2 5 7 . WA 1 ^^-y/Wf-^-f^^KlHl 
SS2 5 8. WA 2-r^^"yyMt-§-f^^lHlK2 5 9. ioJ: 
U^. Jtg?lH]SS2 6 0^^P>«^$tLTV^T. A;^$;Jx5e 
^ {ie-ff -§-M F w t M e'- >^ fiSft-^M F B i: mS. 

* m C H D s ^ ffi -r ^ J: 5» ( c o T V ^ 5 o 
[0 0 8 5] W^a^WS'JgP 2 1 3 (1. KmSS 2 6 

-^CHDS. ei|g^J^^:^ff-^MFH. :J6J:I/. STifi 
W^fe*m-^D S C 3 ;^i-e>liJ^a^C04^JgiJ^:^m-^D S 

[0 0 8 6] 0 8(1. SWg^ai^2 0 4(0^f*:e<];:^lHl 
^mfS.m^7r^'th<OXh^o SM»ttlSP2 0 4(1. ir 
1/^:^ 2 7 1, 2 7 2, 2 7 3, 2 7 4, 2 7 5, 2 7 

6. - • + i-r^>-^/Ht^f^^iH]ss2 7 

7 . y\) ^y'fy^^y-ym^2 7 2 7 9, 2 8 0, 2 
8 1. 5ISIEIK2 8 2. fim[HjS&2 8 3. S^mffi-T^^ 

-://wt-^f^^[EiK 2 8 4. mmmm.^ ^^-://wt-^it 

^SIeISS2 8 5. *<4^J[JDX|Fi52 8 6, 2 8 7, 2 



(12) 
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[0 0 8 7] |119li. y-fe-:/ h4^J^^2 0 5£Oft^6^/^ 

2 9 2. 1 Vg*ai|gi52 9 3. ^-Y^^^f^^^2 
94. -feU^^ 2 9 5. :^XX^. T KIeISS 2 9 6 t!?^^ 

K M.i^f&^ 2 0 hm^-C R S T 5:aj;^-r 

[0 0 8 81 s 1 0 (i. s*<iSiS5^si5 214. &mm^ 
itmmm^2 1 5. ^w^w$*j^2 1 6. ^Dj:tj^. 

&mmm^^2i4\t. mw^^soi, 302. 

irl^^^3 0 3, 3 0 4. :^r[H]K3 0 5, 3 0 6. y 
n -/t/^' y -/:/[plSg3 0 7, 3 0 8. :JoJ:U^. MD 1 ^ 
:y^{t^^iSlH]SS3 0 9/5i^b^S;?K$^xTl^T. S^S^ 

*js(j^^m-§-D s c i: as^siim^M I D t mmmmm 
I D i^octt/^swB^t-§-MAD 1 ^mti-r^^o 
[0 0 8 9] &miA^itmm'iS^^ 2 i 5 ji. itmm^ 3 

11, 3 1 2. 3 1 3, 314, 315, 31 

6. ^XXf. MD2-tU^ hm-^^^[H]SS3 1 7;;>^b« 

^^nri^T. A;^$ti6esm{it«^Mi Di c^MS 

M I D 2 i: MS^«t-^MA D 2 t^m:h-r^X^{Cfj: 

[0 0 9 0] ^4^J^WSiJ^ 2 1 6 ft. ir U>> ^ 3 2 1 , 

3 2 2. y y ';/>^:7n -/:/lPlS&3 2 3, 3 2 4. MD 3 
ir hit#^^lp]Sg3 2 5. ^oJ:l/. MD3y:y^m 
-^^fi£lElSS3 2 6;^)^b^t^$i^TV^T. A;^$tL5eS 

mimt^M I D 2 i:a**«t^MAD 2t^-hmn'& 

[0 0 9 1] U>v?ffliE?B2 0 7ft. ?IS[ElgS3 3 1, 
3 3 2. fiJ»lH]K3 3 3. fciU^. *#JDX^3 3 4, 
3 3 5;0^b«^$tLTV^T. A;^ ^tt^ eS^Wf-^M 
I D3 i:lia*ffi{t-§-MAD3 <h;=^^-r-:^-?FR4;6-e>#t|g 
^ n ^ L V ^ ^ y :7 r 1 7 >'iljiS ^ titi 

T 0 $:tU;^;-r5 J: 9 (-/^oTi^5o 
[0 0 9 2] mi 1 ft. STUfi^^J^lFB 212 (OM^i^ff^^j: 

]si^mf^^7s^'rh(Dxh^o &Tmn'&U2 1 2ft. m 

»[BJSS 3 4 1. [ElK 3 4 2. It^IUSS 3 4 3, 3 4 

4, 3 4 5. y i) ^y^:7u ^yzf^^s 4 ^Xxf. 

Ui7^ 3 4 7, 3 4 8, 3 4 9^^b1S^$ixri^'5o 



[0 0 9 3] AomiHlSgS 4 1 ft. S^bJT; h^^AHF 
t:7y :y:/:7n -/riHl^S 4 6cDffl;^jB I F i: ^JD» 
t. ^(OmmKMF^tti:^^-^. iru^^ 3 4 7ft. JP 
^[ilK3 4 l^^^a;^$ti6^-vy CO(cJ:»9. 
^KMFfc^V^ft^^F F (hex) (Ol^^-fM^^m^ 

[0 0 9 4] 5I^[e]^3 4 2ft. ae-^{4e«-^MF 
W;!(^^^^3 (hex) -^CO^^KM F W^tti 

;^i-^o itgelH]S§3 4 3ft. rcD^I^S^^KMFWct 
^S:0 (hex) i:?rltg5L. -e^^^m^r-fe ^ 3 4 
8(Ci^6o rcoit6{^[ElSg3 4 3cotH;^ft. JgSt^h-/ 
^ AH F ^f5Tf@*D»i-^^>*^-rffi-efo6o 

[0095] ^ 3 4 Sit. irU^^34 7(Otti;^ 

fc^V^^ty^y :y:/>'n :yyip]Sg3 4 6(7)ttl;^B I FcDl^ 
-fix?rtti;^-r^;0^^. ltg^[El[fS3 4 3(DtU;^(^t <9^1^ 
;i5o itg$lH]SS3 4 30ffi;^ffi{^aLfcb. -feu^^3 
4 8ft^(c-feu^^ 3 4 7£7)ai;^ffiT';t^< . yv^yyy 

n :y :/lHlSg 3 4 6 CO^;^ B I F (Dm^MiR-i-^ X ^ {Cfj: 
±1-1^ ^ 3 4 8<Dttitilt. y V y^yxn y-zfj^^s 

4 ex^m^n^o 

[0 0 9 6] M:^[H]SS3 4 4 ft. e t^-^^figm-^-MF 
Wt:^ic3 (hex) ir^itg^L. ^(D^^^±i-^^ 

3 4 9fCi^5, -fe:l/^^ 3 4 9ft. :7 y y 7^:7 n :/[d] 
SS3 4 6COta;'7B I Ffc^V^ft^ScO (hex) C7)V^-r 

ti$ra:l;^-r67;>^^. W:g^[ElsS3 4 4com;^tcj: t9^mx. 

^(D-^i^^ ^ 3 4 9(Dtht)V^A3^^&^^—^iiLm:X 
WA3^M:65lH]SS3 4 5T'WBASE<tit655L. STttfe 

*)J^^^D s c 3 ^tU;^-rao 
[0 0 9 7] ±fewBASEft. et"— ^{4S 

it-^MFWir. -?:C0t^(7)igSt:;=^ h^9i^MftHF[M 
FW] . :^XXf. ^m^'^^hthfzmm:^^b^isbhtifzm 

[0 0 9 8] ^fvi. ±|E(^ct 9 /ce1t^^c^o^/^T. U'>'>? 

liiE[HlK9 6 l(DW}m^^^^Xmi 2{C^i'yti — ^^ 

-h^^mLxmrni-^o ^j:^. mmmm<D^imti^^ 

[0 0 9 9] ^-f. y^X5/:7'S 1 fCT. \i:;^h^yMsW 
;«gP2 0 1ft. ys^^'j'U4XWMr>'f)^hmMhtl. 8 
t''^/ h(c^iS{t$ttfcxv^^yi-®mff^^^An. ^(O 

^^f^-tho lai 3ft. mm^^(D^mi\M^ rsj 

[0 1 0 0] 2fcfC. Xx?/ys 2, S 3fCT. 
g<^ffiSl52 0 2ft. 2®3r(7:>t^-^ffig$r^^tB-r^o fz 
t;tft. h^9AOff^ft;^c#<^ft5<h»:o3 

[0 10 1] (1) \i^—^t^l^\^f)^:tj:\^^m^ 
(2) e->:^j&>2 0^b6:^^ 



(13) 
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(3) b'-^TjSaoJ^ifca^'g^ 

(4) y^^-i^&mtfj:^ o^m&^^-^mm^^&i- 
[0 10 2] i-f. (1) (D\f'-i:^^-i-z>L^^f£\^^m^ 

[0 10 3] Hi 4(i. ^ffi{t:«:8T*l::'-^75n Ob^^ 

4T*fi. roj - r4j rej ~ 

r7j ^-e;65#ftiJffiH^ 

[0 10 4] [U 1 4 T-t"— ^;65ff&LTV^5<OflS{|iJT* 
fc^o t:'->:^;65fc5{RiJ (Ell 4T'fie{|iJ) fi rt''-^;^^ 

-^(7)/^^/^>fiIJ (0 1 4 T-limy) fi. W^Hij{--^x.ttx/c 

[0 10 5] ^(DXoiiCLx. ^^m&mm<D^x\ tc 
ae-^{4«ft r3j . re J tfj: 

[0 1 0 6] ^V^T. (2) <D\i''—i!i^r^2r>h?)^'^{^ 

[0 10 7] [113*^. ^ffl|k»8T't^-^;;i5 2ofc^ 
m^(Dm^^:^ h^yM.^Tj^'To t'-^(ififfi'J. M«'J<^ 

||{RiJ(De-^^gii-r®(S&4-X.T:Jo<o (UlST'fl. 

roj - r4j *T';i5e{|imH. rej - ryj ^T';^^ 

^^^mmmm(D^xm&^^nmB<Dh(0} . 
^m^mw<D^x~'mmmr^^\^'\h<D^m(D[U] . 

[0 10 8] znb<^*f^^. loS/ctiffl^^l-g-^ii: 

M^MLx. BM. mmt^-hhh ^^mmmmm(o^x 
r2j . me-^ffiati rej tti:ho 



[0 1 0 9 J ^^/^T. (3) <^t''-^;6^3oJ^±fc5^ 

^\c-D\^^xm.m-r^o 

[0 1 1 0] E! 1 5Ji. #ffifk:^8T'e-^;55 3ofo6 
^^(^SSt:;^ h^^ASr^-r, t'-^fieiifj, Hfflyco 

To J r4j S T';d5S{|i]ffiH. rej ryj iT*;^^ 

fc^'-^T^^ 1 oL;6^/^i/^^^ (EI 1 5 -CtiUffiO) it. Tt^' 

[0 111] lo^/tt^mm-g^t^-^^: 

rij . St"->^ffiaiico r7j cb/^^^o 

[0 112] m^x^ (4) (^t°-^{4a<t/.^ »9 

[ 0 1 1 3 1 EI 1 4 (;i^-r J: 9 f-. PI cm&:dmm^^ 

#^s^oKv^aJJ . rt--^{4a{^ffl<^'^T— #2gsco 

^g:V^UJJ . ^\^'-^i±m{^^(O^XM/x^'^(^l^&(r>\h\ 

[0 114] r(7)j:5i-LT. &i^x.xy^m(o\f-^{iLm 

[0 115] ^S^fC. ;=^7^:yy^S 4tCT. SiffiW^^2 1 
0(1. iuiitiLfcJl^t-. t ;^ h>/^ A{>^^a52 0 1 TMt 

^^ti/tit^t:;^ h^^At. ee-^{4B1^tbSl5 2 0 
8-C4^tU^nfcet:'-^{ia«-^i:>0-e?. S^DOSiH 

Tfcn(f::fi:^J[^ffi (mfh=i) t^^JSL. ^^<7)RiiiI 
i^±-Cfci^^^^»J[^^ (MFH=0) t^^J^-f^o 
[0 116] eil!lW^lFl5 2 1 0(OA^L^tCOV^T. El 1 7 

^^jtct <9p^(ciftpj-r^o Ell 7^c4yv^T. Tfls^t 
«»f-ra®[acD4^T'-#ii5t^«S^i^oUi(i rej ouj 

T'fc^o ^t^lJJ rej <O^SSS:HF [6] ti.. roOi 
THR1=HF [6] Xn% 

^cD<^i^-#^g^.^^SS$r}toliJ rej coiiizi. -rnet> 

fc^rOTHR 2f@(7:>aJCOSSi:itS?-r6o THR2 
= 3(0,J:#, \km-t^\h\t. r3, 4. 5, 7. 8, 



9 J oefSt^UjT'fo^o 

[0 117] ztih<r)oh. *{S 100*0. m 

THR1>HF [3] ^fz\^ 

THR1>HF [4] -^fzn 

THR 1 >HF [5] 

T% Tii^o, 

THR1>HF [7] ^fza 

THR 1 >HF [8] 

THR 1 >HF [9] 

[0 118] 'tfj:t>^. X^JWM^^. Tifioe-^;5i5^ 

tz^r^hi> mi 7 mm) o lt^^l. ^nmrnx^^. 

#^gv^^gg^}^oUJC7>fc:^»^@o^4;65-#^^v^«s^^# 
-^\utmn&^\ *it(i^>Ld^;iu>< bv^co^g^-efc^ 

[0 119] y^y^^yy'S 5(CT. X^M^'^l'^^ 

2 1 1 (i. mjieLfcJ: 9f-. hyyM'ffii^2 0 1 

2 0 8T*^^ai$n;^cee-^fiam-^t. 
'^<Dmi&u±xhtii'ix^jB.m (cHDs=i) <tw^ 

^^coggffii^TT-fc;rt(J¥XJF.m (CHDS = 0) 

[0120] x^m^Pi'^'^ 211 co^stcov^T. n 

ttlgl52 0 8C9tti;^MFW<hlil:°-^{£g^^miH5 2 0 9 (D 

[0121] ti^:t)MFW, MF S(D[U(0&:^<DTHR 4 

MFW= 3 
MF B= 1 4 

Tfo(9. THR4 = 1 t-r^t. 

WA = HF [2] +HF [3] +HF [4] +HF [1 
3] 4-HF [14] -hHF [ 1 5] 
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[0 1 2 2] WA>TXm% X^J^M 

WA^TXm% ^MWM 

:i:ix\ Tm^^hMWLxmm^nti:o(7)\^. X^W. 

m(Dm^. x^^'^(o,^isb^m^\t^^fj:^i&< . x^^ 
^(om&tiiix'¥m^^(07^}mi^\^^tiisbxh^o 

Tm^^^^^xnm^n^jio ^tx\ ^mjwmx 
n^mm&^*-h^tiisb. fzt:^Tmu^f)*^h<>xh. ^ 

(Dm^\^X^mmii^it-<Xi}^fj: < ;i «9 . m%5rSlE/^M 
T'^x.5>::i:(cj:<9. X^m.mt^MJWMt^mm'rh 

[0 12 3] y^TyZfS 6(CT. STift*J^a52 

1 2li. Bui^LTtJ: 9tc. t Af^^g|52 0 1 

[0 12 4] l^T. eTlte#«J^^2 1 2^D^^lS^Col^T 

^?Af^^^2 0 1 xm&\^:^ h^yj^^i'fm.i.fzm 

[0 12 5] lai 6(c:^3V^T. TftfiSP^^COS 

rrj ^Tlfiig^lSB^t^Hfc^i^^o r7j (^{4 

"9 t.Mtcefflijtciav^uj (lai 6(Z):^^i-'6(^)Uj(^9-^) 
^S/55^^v^^J^7)^^a^MFw. nmB<D[U<Dm&^HF 

[n] ^i-^i:. 
MFW<||fitl ^fcli MFW-||ffi2^0 <D t t 
WA 3 = 0 

MFW^Hffll <Dt^ 

WA3^HF [MFW-B|ffi2] +HF [MFW- (H 
11:2+1) ] -f-" + HF [2] +HF [1] 
t LX^ib^o 

[0 1 2 6] KfllKi. Qmfj:t'(Dmm. Tm^-B<lh 

6:^-h. mm2 = 3m&xhti{^x\^\ 

[0 12 71 mi&2 = 3 t-r^t. mi eco^^g^n. 

WA3=HF [4] +HF [3] +HF [2] +HF 
[1] 
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WA3(DMll/h^</ii3, mi 6<DXoic^i^&M 

WA3SWfil3 Wit lA;;*:!^^ (DSC 3 = 1) 
WA3>Giffl3 <7)t# (DSC3 = 0) 

(0 1 2 8J <Sfe|C. ;=^7^-y7°S 7(CT. 

2 1 3 (1, eiis^J^lfP 2 10 w^j^^m. 

Sn2 1 lOipJSjfe*, *3J;U5, eT«fi*lJ^S|5 2 1 2 0¥IJ 

%:mi-r^. -f-^<ct>*,, 3o(OA;^j/4s^-c rij rott 

»iDSC=l (3t^J^.^) , 3o(OA;'3ro9*>loT-t 
foj rot#«DSC = o (¥KJ^^S) ^tti;'3i-?), 
[0 12 9] ;^7"s/7°S 8(CT, «ipfi»mSB2 

0 4(1. BiiiELfci 9f-f-^{M1^ai|fI52 0 2 T-^tai 
$nfcfc:°-i?f4ttm-^i:. hi/7A^^fi)J|fI5 2 0 1 -e 

[0 13 0] (212 Oil. gSt;^ hi/^AWt"— iJ'^iS 

t:°-^{4M (Sffi) ^:^L. P-1, P+1{1P(0&;& 
»liiroffi^$r;;i%-ro H [P] , H [P-1] , H 

[P+1] tt. -t^x-t'tiP, P-1, p+kdM&^tp 
-To 

[0 1 3 1 ] SPffil4tAT<OS:(CJ; i9 3j?S!)5o t. P 
- 1 *fc(lP+ 1 7)S#?5EU/cC(tm^, ^TtL^iV^tW 

H [P-1] =0 Sfcll H [P+1] =0 

H [P-1] =H [P] SfcJl H [P+1] =H 
[P] 

[0 1 3 2 1 L. H [P-l] */c(lH [P + 1 ] yi5 
H [P] J; 19 t,>:t*^ofcb, 

H [P-1] =H [P] ^fcllH [P+1] =H [P] 

[0133] mmmKlt. }k(DX b IC L-C*:*^) 53tv2>o 
[0134] K=P+ (H [P+1] -H [P-1] ) 
/H [P] X { ( 1 oroaj<0}^ojgSi(i) Xl/2} 

^yh. e»»{t=Kw. «sM=Kbi:-r5o 

[0 13 5] W±COH-@(Cj:oT. SfifitStUlfi5 2 0 4 
g|52 0 4;4^e5m>3$tL5SJpffi{B-§-ro{it(l. »Bti(c4-x 

[0 13 6] 2>;IC. ;^7^-;/7°S 9~S 1 1 ICT. 



[0 13 7] s-r. mmmm9iU2 1 4{i. sspfieDji 

?F|52 0 3 7J>f,©®^a^«SiJ^:^m^. a*Pffii[mS|5 2 

[0 13 8] *-f. &mm.K^^7±-:, h^mfciit)'^ 
[0139] K ' =K + :^7ir 5/ 

®^a^*ijsijgi52 0 3;i-ibtti;^$tL2)a^a« 
[0140] B»aawg'jgP2 0 3 i)^h<r)miAmmmn 

K(n) =^SB^ffl«& 

®«@«*iJ»JgI52 0 3/!.>e>0®^a^WiJ^;^m-i-/iS3t 
K (n) = K ' 

^v>r. S«ffl^{k»©JI9Sl5 2 1 5J1. 

^wfl-r^o t-'^i^^-t,. 112 1(1. h^i-'^mm (n) 
ri:(;i^ai$n/tesiiffiKw(n) . MS*MKb(n) 

1 ST'll. (12 H:::T^-r5fi^W#tt^rlli^w*5^tti:^i5 
[0141] *-r. immmiC^t.^tzK(n-l) tK 

(n) t^itm-r^o 

[0 14 2] K(n) <K(n-l) -S*ffi^{t:»^^/i 6 
K'(n) =K(n-l) -S*ffi^fkffi^^ 

K(n) >K(n-i) +Sii{fi^{l:l:^^^<c6(f. 

K'(n) =K(n-l) +SJiffi^fkfi^» 

K(n-l) -Si»ffi'2fLft^&SK(n) gK(n-l) +Sip 

K ' (n) = K (n) 

i^v^T. ^«^tti*jse2 1 611. mn^(Dnmf&m^n 
xj ti^E<Dnm.m.<t^^ti'!7i-h\.xmmm.^mcm-iE 

[0143] m 2 2 (1. liIE*aSroi!)f^Sr;T^-r 7 n 
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AEmm(DW}i'f^wLm-r^o t.tz. wmmt. pho= 



1 . PHO 1 
[0144] 

DSC 
DSCO 
PHO 
PHO 1 
KSTOP 
r e g 1 0 [3] 
0/-r6= 1) 
M I D 0 
MAD 0 
M I D 
MAD 
M I D' 
MAD' 



0. DSC 0 = 1 T'fc^o 



1 osfjcoes^PfiS 
1 -Dm(Dmmmm 

miEmcommmm. 

reglO [3] = l(Ot^lkCOS-D(Dfilim^^^mj^ 

[0145] (1) (PHO^KSTOP) /i^o (PH 
O 1 = 1) <Dt^. 
M I D' =M I DO 
MAD' =MADO 
PHO=PHO 
PHO 1 =PHO 1 

(2) (PHO^KSTOP) ;^^0 (PHOl=0) (D 

M I D' =M I D 
MAD' =MAD 
PHO-0 
PHO 1=0 

(3) (0< PHO<KSTOP) T^^'O (PH01 = 
0) 7!»^o (DSC = DSCO) (Dt^. 

M I D' =M I D 
MAD' =MAD 
PHO=PHO+ 1 
PHO 1=0 

(4) (0<PHO<KSTOP) 75^o (PH01 = 

0) (DSC^DSCO) (Dt^. 
M I D' =M I D 

MAD' =MAD 
PHO= 1 
PHO 1=0 

(5) (PHO=0) ;!)^o (PHOl=0) ;0^o (D S 
C^^^DSCO) (Dt^^ 

M I D' =M I DO 
MAD' =MADO 
PHO=PHO+ 1 
PHO 1=1 

(6) (0<PHO<KSTOP) ;6^o (PH01 = 

1) f)^^ (DSC^DSCO) (Dt^. 



M I D' =M I D 
MAD' =MAD 
PHO= 0 
PHO 1=0 

(7) (0<PHO<KSTOP) (PH01 = 
1) ^^O (DSC = DSCO) <Dt^^ 

M I D' =M I D 0 
MAD' =MADO 
PHO= PHO+ 1 
PHO 1=1 

(8) ±fS (1) - (7) cov^-ftiTt>?:^l^ir^. 
M I D' =M I D 

MAD' =MAD 

PHO= PHO 

PHO 1 = PHO 1 

-tLT. r e g 1 0 [3] =0(Dt^ 

M I D' =M I D 

MAD' =MAD 

[0 14 6] y^T-y-f^ 1 Ot^T. Uv-i/tiiEa^ 

2 0 7(i. Svpft^iiEMiESlS 2 0 6(^)ai;^T'fc5MEm 

9o ^(7)^^. UV>^«iEa52 0 7(1. 
^fiKw(n) <>MSPfBKb(n) ht^i^. ^ffift U-</U 
t^^\f^yY(0^^^ B:^6^fc:0~FF(hex) OifMTMjE 
^^-ttSo ^^i:^^. U>^v?ffliEa52 0 7 11. TfS^fC 

•So 

[0 14 71 D' = (D-Kw(n) ) / (Kb (n) -K 
w (n) ) X F F (hex) 

[0 1 4 9] ;=!.xs/7'S 1 2tcT. i^—i^^^co 

[01501 

f^^KLTtSSt;^ ^^/7A(c*J^,^r. Hmc^TJfiSP^J^tT) 
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[0 15 1] *fc. At)^titzmmn 

[1112 1 m^\\:.7r^\^1-z=f'y9)\^m.-^m.(r>mM.^^m.iiX, 

[m 3 1 mm-fm^nm^^ms^m^^-t-f'!^ y ^ a 

[He] lit°-^{4tt1^ttJgi5(0*^*:e<)/ilslSSfiJ^^-r« 

[m 7 1 :x.^mm.m-&^mixiwMmmmmo:>M:'^m 

[118 1 SiffitSffigPOft<*:6<]?illlSS^J5r.T^t-1tfi5cll, 

[119 1 'j-^y vn-^unM^w^fim^m^TT^-rmf^ 

Ho 

[0101 SiPffijl*?gi5. SWi^<t:*^J^SB. 
Ho 

[Hill BTim\^^<n>m^mfj:W!i^m^^^-rmjSi 

Ho 



[Hl2j UVv^WiESiSWifLSSlf^^tftB^-r-S^n-^ 

[HI 31 ^.timmmmn^m^m^ rsj tcLfct^ 
[Hi 4] 7^t]mi^mm(r>^m<mr^ rsj r-f-i^^js 
[HI 5] ?<^mm.mWi(r>^m.itm^ rsj T-t°-i?;ds 

3ofo5»-g'WigSt ^ h^v AW— 0iJ$:^-rH„ 
[H161 H2 3 (a) (C^F-f-Jlg^COBi^tf ^^A;'3 L 

[Hi 7] e*iw^^<^^aa^iftiqi-afcfewic^m^ 
[Hi 81 eiti^i^j^giswsas^rtfti^-rafcJix^^Ki^ig 

[Hi 91 iC^*:«g«^a5WSaS^lftB^-r-5fctoWiia 

[H2 01 iggt;^ Ny7Acoi:°-^{4Et^-OT*;&<o 
UJ<^0;K^S^-t-H„ 

[H2 11 »y^--^mv^^bkzn^^fLfzmmm.(r>mit 

[H2 2 1 mjEMbi^^mmir^fzitxDyu-^^-h, 
[H2 3 1 ^*il»l;4s^#^-t-v^J[^IS*3j;OJ^cotB;^iii« 
fiJ^;T%-rH„ 

[??-§-«ifteqi 

4 :=^^-r-rU (A;^#©. . 6 

(tH;^)^s. m^mfizm . 90 ^fijwai. 

9 1 ;<-<VCPU, 9 6 iii^*!!!ag|5, 9 6 1 • • 

•■•UV>?|iiE[HlSS. 201 hi/^Af^fiSSP (t 

h^yM'ffS.^m . 2 0 2 e-^fefii^mias 

(f-i5'{ig^tffi^©) . 2 0 3 mikmmm^'m 

mmmmmmm .204 mmmw-ta^ (s* 

ffi^m^^) , 2 0 6 mmimiE^ mmmmiE^ 

, 2 0 7 U^v^ffiiaS (|5glS«iE^S) . 2 0 

8 e t•"-^{4a^^^±is^5. 209 Mf-i^fsei^ 

aigp. 2 1 0 etiwsas, 2 1 1 x^m&m-^ 

21 2 STiteWSSP, 2 1 3 M^aswi 

§15. D Jl^^o 



[H 1 5l 



[Hi 81 



msc. 



0 1 2 3 4 s 6 7 iBfi 



as 



^ 1 i^ .^ ^ ^B BQ 



T iPMlP -Tl ^ 

I i; 3 4 t> 6 7 8 9 Mi II 12 li 14 15 16 



THR 1 
HF C73 <Dn« 
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imi] 



1 2 1 




[(121 



T 

82 



las 



r 

81 



p( -f >CPU 



ROM 



RAM 



NVRAM I 



80 



Wram 



>91 



99 j 



96 



ROM '121 



j7io H r';>»cpu I 



111 



ROM 



I^^RAMJ 
112 
117 



97 



-120 



-90 



98] 



113 

I ffii&^^a h -115 
— I 7'Dt;tfflga h i 16 
ir^^53~>ii8 



101 



ROM 



102 



1£5 



I RAM I ' — I CCDh'TfA^ 

^ mm-n'7<i\' I 



104 



3 



afflg) b'- l ^s 2 



[ 



I 



S 3 
1-^5 4 
}^S5 
J^S6 



♦ 




S 1 4 



fir-) 
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ims] 



7. 

m 

4 

6 



I 

--i 



961 



I 



.'96 



-965 



-966 



*j 



6 



im4] 



^201 



exiefsxie 



-208 



4 ; 

MFwi 



|8X16 



-202 



MFB) 



8X1B 

- 4 



210 



6@ 



8X16 



MFH 
CHDS 



y-213 



DSC 



1 , 



8X2 



8X16 



I WA1 
WA2 



DSC3| 



1 ^2T2"~ 



203 



4 

8X16 



214 



or lIj An 

MAD8 



6X2 



206 

y 

8 



206^ 1 

i 



■ I MAD1(%) 



DSC 1 



a 



Q MAD2 



215 



^216 p 



I 



lMAD3.i 



207 



[m 1 9 1 



MFW 

I 



il 







MFB 

i 



2 3 4 5 6 7 8 9 10 II 12 13 M 15 16 
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ims] 



r' 



.'208 




221 



SEL 



MFWEN 



BJN <4 : 0) 
BASEU <3 : 
HF <7 : 0> 
HFMFW <7 
SYCL <0> 



0>- 
0>- 



222 



F/F 



MFW 

<3 : o> I 



.HFMFW 

<7:0) 



HFMFW I 
<7 : 0) I 



I WWID_ 

: <3 : 0) 



231 



JbIN (4:0) 
I SYCL <1) 



223 



MFW O :0) 
'SHIFT <15> 



_IL. 



IHI- 



232 



233 



SEL 



CREN 



caat/^CL 



235 



F/F 



,-210 
-"I 

CR 



^HDEN 



237 



ANDi-^MFH 



IHI- 



234 



SEL 



CLEN 



236 



F/F 



CL 



^HDEN 



.-J 



ime] 



209 



BIN <3 : 0>- 
HF <7 : 0> - 



241 244 



SEL 



KKMFBEN 



BIN <4 : 0) . 
MOJID <3 ; 0>_ 
HF (7 : 0> 
HFKKMFB ' 

<7 : 0> -H 
SYCL <0> . 



F/F 



■^HOEN 



m3& 



KKMFB 

<3:0) 



HFKKMFB 

<7:0> 

BREAK 

(3:o>" 



246 



BIN <4: 0>-- 



HF <7:0) 



T 



SYO. (1) 



BIN 

<3 : 0>_ 
HF 

<7 : 0>_ 



242 245 



SEL 



F/F 



KMFB 
<3:0> 



4HE- 
HFKMFB 

<7:o> 



HFE <7 : 0>- 



243 



SEL 



MFB 

<3:o> 



HFMFB 

<7:o) 



'^HDEN 



&/KMFB <3 : 0) 



246 



T 



KKMFBEN 
KMFBBJ " 



247 



OR 



249 



[119] 



^ 

^^^^ I a£^?magjaas 



WA1 <7:0>,WA2 (7:0> 

MFW <3:0),MFB (3 : 0> 

BACKW <3 : 0> , BACKS <7 : 0> 
BKDEL (7 : 0>.BKLIN 

YUN <12 

VDEN r 

HDEN^ 



292 



<7 : o>_ H^s®»sdaa§8 I 
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MFW O:0> |y^^, 
BIN <4 : 0>. 
SYCL <1> 
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